I. Introduction
Onion (Allium cepa L.) is a major vegetable crop with great importance. The demand for it is worldwide and is fairly constant throughout the year. It is needed in the daily diet in the Sudan where it is eaten raw as salad or is cooked in a wide variety dishes.
The pink root rot disease is incited by a soil inhabiting fungus (Pyrenochaeta terrestris (Hansen) Gorenz, Walker and Larson) which attacks onion plants from the seedling to maturity stages. The disease is a real threat to onion production all over the world wherever commercial onion is grown. Considerable damage has been caused to onion crop resulting in bulb yield losses ranging from 23 to 76% (Taubenhaus and Mally, 1921 ; ElSaggaf, 1997; El Amin, 1999). Onion seed loss of 5.3-32.7 % was also reported by El Saggaf (1997) and the seeds produced by infected plants were significantly lighter in weight and with low germinability
The first observation of the pink root rot disease in the Sudan was made by Prof. ElHilo at Hudeiba Research Station in early 1960's and in 1982 the causal organism was identified on the basis of cultural characteristics on a specified medium using symptomatic onion roots (Yassin et al, 1982) . However, the disease is a serious constraint to onion production in some of the main producing areas of the country such as River Nile, Khartoum, Gezira and Kassala State (El Amin, 1999) as well as in certain parts of Darfur in Western Sudan (Dr. S. M. El Hassan, Personal communication).
The fungus has been found to be associated with onion, multiplier onion, shallot, garlic, leak and chive. It also can infect cantaloupe, carrot, cauliflower, corn, cowpea, cucumber, eggplant, lima bean, millet, vats, peas, peppers, potato, spinach, sugarcane and tomato (Shere and Macnab, 1986) . Therefore, the main objective of this study was investigating the host range of this fungus in Sudan.
II. Materials and Methods
The original Pyrenochaeta terrestris isolates were provided by Dr. Siddig M. El Hassan, Dept. of Crop Protection Fac. of Agric. Univ. of Khartoum as pure culture of the fungus stored in potato dextrose agar (PDA) in McCartney bottles in the refrigerator.
These fungus isolates were originally isolated from onion samples showing typical pink root disease symptoms collected from Islanj (Khartoum State), and Hudeiba (River Nile State). The two isolates were first re-vitalized by sub culturing in PDA medium under aseptic conditions and incubated for 7 days at 28° C.
Plants Seeds of cultivars Saggai (red), and Kamlin (yellow), were used and sown in October, 1999 after being sterilized by NaOC1 in plastic trays containing sterilized sand/clay soil mixture (1:2) and kept in the nursery of Faculty of Agric. Univ. of Khartoum. The seedlings were watered when needed. They were sprayed with Foliar fertilizer, (Khassab' (2 m1/1 H 2 O) after one and 1.5 months from sowing. The seedlings were transplanted in December 1999 to plastic bags (10 seedlings/bag). The soil mixture was inoculated with P. terrestris prior to seedling transplanting. The onion seedlings were then maintained in the screen house.
Inoculum Preparation
A solid medium was prepared from corn meal sand (CMS) and water (Corn meal sand (95 g sand, 5 g corn meal/5 ml water). Aliquots of the medium were placed in several flasks and each flask was inoculated with one isolate of P. terrestris described above using 3-10 mm inoculum discs from 7-day-old PDA culture per flask. Inoculated flasks were maintained at 27°C for 2-3 weeks. with frequent agitation till the mycelium covered the medium.
Inoculation procedure
The inoculum prepared above was distributed to the plastic bags and mixed with the top soil at a rate of 2 % (w/w) and the bags were then irrigated immediately to establish good fungal growth. Three days later, seedlings of onion cultivars Saggai (red), and Kamlin (yellow), were transplanted in the infested bags after trimming of the root system.
Isolation of P. terrestris isolates
After 1.5 months from transplanting in inoculated soil, onion seedlings were up-rooted and washed under running tap water for half an hour. Re-isolation of the fungus was_ performed from the symptomatic roots showing pinkish colouration. These roots were cut into pieces 1-2 cm long, surface sterilized with 0.1% HgC1 2 for 2-3 minutes, rinsed in sterilized distilled water, dried on sterile blotter, and then seeded in Petri dishes with Watson's medium (20 g agar, 3 g sodium nitrate, 1 g magnesium sulfate/1 water). Bacterial contamination in the culture was suppressed by adding 0.1 g/1 streptomycin sulphate. The inoculated plates were incubated at 28°C for few days. Pure cultures of different isolates were obtained by transferring pieces of medium\ containing advanced growth of colonies from 4-7 day-old culture to PDA) plates. The cultures were incubated at 27°C for 7 days. The respective new isolates were named after the area and colour of onion cultivar into which it was passed. These were: Hudieba red (RHu ) and Islanj yellow (YIs). The remaining isolates could not be obtained in pure cultures. The stock cultures were then kept in McCartney bottles containing PDA and stored in a refrigerator at 5°C for further investigations.
Host plants
The test plants included in this experiment were sorghum (Abu 70), maize, squash, cucumber, French bean, faba bean, pepper, garlic and onion. Onion and pepper were sown in the Nursery of the Faculty of Agriculture, University of Khartoum in August 2000 in plastic trays using sterilized sand/clay soil mixture (1:2). They were sprayed with foliar fertilizer `Khassab' at a rate of 1 m1/1 at one and 1.5 months of age.
Inoculum preparation for host plants
A solid culture medium (CMS) was prepared as described above using RHu and YIs isolates. The inoculum discs were transferred from 7-day old culture in PDA and incubated at 27°C for 2-3 weeks.
Inoculation procedure for host plants
Eighty-one clay pots (18-24 cm diameter) were used in this experiment. The pots were sterilized by dipping in 1% Formalin. The soil mixture was sterilized as before, distributed equally to the pots and the top soil was inoculated with the above prepared inoculum of RHu and Yls isolates at a rate of 2% (w/w) and immediately watered. Three days later, seedlings of onion and pepper were transplanted, and seeds of other crops were sown in these infested pots in October 2000. Urea fertilizer was applied at a rate of 100 kg/fed one month and 1.5 months after sowing. Same numbers of non-inoculated plants were maintained as controls. The plants were kept in the screen house for two months and the required data were collected. 
Data collected included:-
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III. Results
This experiment was carried out to determine the host range of P. terrestris isolates `RHu' and `YIs'. The results in Table 1 demonstrated that, the two isolates were infectious to squash and garlic beside onion, where they caused characteristic symptoms consisting of drying of leaves at the tip (tip burn) and pink discolouration of infected roots. Although, these isolates incited , no obvious symptoms in the other test species under the conditions of the experiment, but they caused considerable reductions of the measured parameters.
Effect on Growth Parameters
The growth parameters of the different plant species under test were profoundly reduced due to inoculation with either of the two isolates (i.e. RHu and YIs). Generally, there seemed to be no correlation between obvious symptoms of infection and the extent of reduction in growth p a ra me t ers. I n fa ct, t he se p la nt s wh i c h f ai led to s ho w d et ect ab le symptoms showed as much or even greater reductions in some of the test growth parameters.
The fungus isolates `RHu' appeared to be more virulent compared to 'Yrs' isolate based on the significant differences between the two isolates in the mean reduction of all growth parameters except the plant height. The interaction between the fungus isolates and test plants was obvious in the root length and number of leaves per plant.
Disease Incidence of test Plants
The results in Table 2 show the disease incidence of the pink root disease incited by the fungus isolates (RHu, YIs). Significant disease incidence data were recorded in onion, garlic and squash ranging between 29 to 51 % for `RHu' and 19 to 37 for YIs isolates, respectively. There were evident interactions between the fungus isolates and plant species under test. However, presence of visual disease symptoms in the other some plants was not evident. 
IV. Discussion
The ecological fitness of the pathogen is enhanced by the fact that many plant species including common vegetable crops, which frequently rotate with onion, are also hosts for P. terrestris. Six of the host plants other than squash, onion and garlic under test exhibited no visual symptoms. This was in contrast with the findings of Thorn-berry and Anderson (1940); Kreutzer (1941) ; Schneider (1965) and Shere and Macnab (1986) , who reported that, these crops had displayed root rot symptoms. One explanation for this disparity could be that the isolates tested might differ in their physiological reactions to these host plants from the ones reported by the above workers. However, considerable effects on roots and above ground parts were observed, particularly in the root growth. Generally, no significant variations seemed to occur between the tested host plants. This may indicate that the infection in these host crops showing no clear symptoms is symptomless. The 'RH& isolate was invariably the more aggressive compared to `YIs' isolate except in plant height where the reverse was true. These data are in close accord to those reported by El Amin (1999).
